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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas separator 
having an excellent gas sealing characteristic by 
reducing the contact resistance between members, and 
provide a stack unit and a SOFC stack. 
SOLUTION: This SOFC gas separator formed by 
laminating multiple flat unit cells 32 is formed of divided 
two members; an upper member 1 0 (40) and a lower 
member 20 (50) connected to the upper member. The 
upper member has a frame body part 11 (41) having the 
predetermined thickness and a space part surrounded by 32- 
the frame body part and for housing the unit cells and 
the collectors. The lower member has a frame body part 
21 (51) having the predetermined thickness, a flat plate 
part 22 (52) surrounded by the frame body part, an 
electron flow passage 23 (53) passing through the flat 
plate part, and a space part formed of the frame body 
part and the flat plate part and for housing the unit cells 
and the collectors 31 and 33. this gas separator is used 
to form the stack unit, and multiple stack plates are 
laminated to form the SOFC stack. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While forming a gas passageway between [ of the solid oxide fuel cell which carried out 
the laminating of many plate-like single eels / said ] single eels In the gas separator of a solid 
oxide fuel cell which connects said both single eels electrically this gas separator It consists of 
lower material which was carried out 2 ****s up and down and which was joined to up material 
and this up material. Said up material It has the space section which holds the charge collector 
contacted by the electrode layer of the single eel and this single eel which were surrounded in 
the frame section and this frame section of predetermined thickness. Said lower material The 
frame section of predetermined thickness, the plate section surrounded by this frame section, 
and two or more electron flow ways which penetrate this plate section, The gas separator of the 
solid oxide fuel cell characterized by having the space section which holds the charge collector 
contacted by the electrode layer of the said single eel and this single eel which are formed in 
said frame section and plate section. 

[Claim 2] LaCr03 with which the breakthrough to which said electron flow way penetrates the 
plate section of said lower material was filled up Gas separator of the solid oxide fuel cell 
according to claim 1 characterized by consisting of the electron flow way material made from the 
system ceramics and metal felt, or a cermet. 

[Claim 3] The member for gas separators which is a top for gas separators according to claim 1 
or 2, or lower material, and is characterized by having at least two level difference sections 
prepared in the frame section top face or the underside by separating predetermined spacing 
along with the periphery or inner circumference of this frame section. 

[Claim 4] The member for gas separators according to claim 3 characterized by having made a 
part of said a part of frame section top face or level difference section on the top face of the 
frame section project inside, having prepared the height, having prepared the concave section 
which ****s in said height in the frame section which counters this height, and preparing the 
gas-passageway hole which penetrates the frame section or the plate section in said height, the 
concave section, and/or its contiguity section. 

[Claim 5] It is a member for gas separators given in any of claims 1-4 they are, is the really 
fabricated substantia-compacta sintered compact which uses a magnesia (MgO) and a spinel 
(MgAI 204) as a principal component, or the zygote of a sheet metal-like substantia-compacta 
sintering plate, and is said MgO and MgAI 204. Member for gas separators characterized by 
mixing ratios being 30 / 70 - 70/30 in a weight ratio. 

[Claim 6] Make a part of top face of the frame section project inside, prepare the height, and the 
concave section which ****s in said height is prepared in the frame section which counters this 
height. The lower material for gas separators according to claim 4 which prepared the gas- 
passageway hole which penetrates the frame section or the plate section in the plate section 
which adjoins said height and this height, Make a part of level difference section on the top face 
of the frame section project inside, prepare the height, and the concave section which ****s in 
said height is prepared in the level difference section which counters this height. The up material 
for gas separators according to claim 4 which prepared the gas-passageway hole which 
penetrates the frame section in said height and the concave section, The air side charge 
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collector held in the space section of the lower material for said gas separators, The single eel 
arranged so that air electrode film may contact this air side charge collector, and said up 
material for gas separators joined so that a frame section underside might contact the frame 
section top face of the solid-electrolyte membrane of the top-face periphery section of this 
single eel, and said lower material, Hold in the space section surrounded in the frame section of 
this up material for gas separators, and it has the fuel side charge collector arranged so that the 
fuel electrode film of said single eel may be contacted. The stack unit characterized by making 
the gas-passageway hole prepared in the concave section of said up material, and the gas- 
passageway hole prepared in the height of lower material open for free passage. 
[Claim 7] Make a part of top face of the frame section project inside, prepare the height, and the 
concave section which ****s in said height is prepared in the frame section which counters this 
height. The lower material for gas separators according to claim 4 which prepared the gas- 
passageway hole which penetrates this frame section or the plate section in the frame section 
which adjoins this concave section and this concave section, Make a part of level difference 
section on the top face of the frame section project inside, prepare the height, and the concave 
section which ****s in said height is prepared in the level difference section which counters this 
height. The up material for gas separators according to claim 4 which prepared the gas- 
passageway hole which penetrates the frame section in the frame section which adjoins the 
frame section and the concave section which adjoin said height, The air side charge collector 
held in the space section of said lower material for gas separators, The single eel arranged so 
that air electrode film may contact this air side charge collector, and said up material for gas 
separators joined so that a frame section underside might contact the frame section top face of 
the solid-electrolyte membrane of the top-face periphery section of this single eel, and said 
lower material, Hold in the space section surrounded in the frame section of this up material, and 
it has the fuel side charge collector arranged so that the fuel electrode film of said single eel 
may be contacted. The stack unit characterized by making the gas-passageway hole adjoined 
and prepared in the concave section of a gas-passageway hole and lower material which adjoined 
the height of said up material and was prepared open for free passage. 

[Claim 8] A stack unit and a stack unit according to claim 7 given in above-mentioned claim 6 so 
that the top face of the fuel side charge collector of a bottom stack unit may be pressed on the 
plate section underside of the lower material for gas separators of an upside stack unit And at 
least two level difference sections prepared in the frame section underside of the lower material 
for gas separators of an upside stack unit fit into at least two level difference sections prepared 
in the frame section top face of the up material for gas separators of a bottom stack unit, 
respectively. The solid oxide fuel cell stack which carries out the laminating of a large number by 
turns so that the gas-seal section may be formed, and is characterized by connecting the single 
eel of each stack unit to a serial electrically through the electron flow way which penetrates the 
plate section of said lower material for gas separators. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the stack unit and solid oxide fuel cell stack 
which used this for the gas separator and its member list of a solid oxide fuel cell, especially, the 
contact resistance between members is small and excellent in gas-seal nature, and moreover, is 
strong and relates to the stack unit and solid oxide fuel cell stack which used this for the gas 
separator and its member list of a solid oxide fuel cell with high dependability and safety. 
[0002] 

[Description of the Prior Art] A plate-like solid oxide fuel cell carries out the a large number 
laminating of the single eel which is generally the smallest unit of a cell through the gas 
separator incorporating a collecting electrode plate, it connects with a serial and/or juxtaposition 
electrically, and it considers as a fuel cell stack, and contains this fuel cell stack to a box. By 
there being no leakage of the electrolytic solution, since the reaction rate is large, the solid oxide 
fuel cell attracts attention as an energy source of low pollution. In a plate-like solid oxide fuel 
cell (henceforth SOFC), achievement of a gas seal and reduction of electric contact resistance 
are required simultaneously. 

[0003] However, in the conventional SOFC, there was much what incorporated the stack paying 
attention to achievement of a gas seal or reduction of electric contact resistance, and it was 
difficult to be compatible in achievement of a gas seal, and reduction of electric contact 
resistance. That is, although leakage of gas could be prevented in plate-like SOFC by contacting 
a eel periphery to a gas separator strongly paying attention to a gas seal, there was a problem 
that contact of the current carrying part which is in a eel center section in this case became 
sweet, and contact resistance became large by this. On the other hand, when its attention was 
paid only to reduction of electric contact resistance, the contact pressure of a eel periphery and 
a gas separator periphery fell, and there was a problem that sufficient gas seal could not be 
done. Thus, the conventional SOFC(s) were not output characteristics and the thing which fully 
satisfies all the properties and heat cycle properties over a long period of time. 
[0004] 

[Problem(s) to be Solved by the Invention] It is excellent in a gas-seal property, is strong, and is 
to offer the stack unit and solid oxide fuel cell stack which used this for the gas separator of a 
solid oxide fuel cell with high dependability and safety, and its member list while the technical 
problem of this invention solves the trouble of the above-mentioned conventional technique, 
reduces the contact resistance between each part material and prevents rapid degradation of 
the cell property by the heat cycle. 
[0005] 

[Means for Solving the Problem] It is important to make a sealing-surface product as narrow as 
possible, in order to perform certainly the gas seal [ in / since the above-mentioned technical 
problem is solved / by various experiments / in this invention person / SOFC ] between 
members, and the knowledge that it was always necessary to apply a certain amount of planar 
pressure to a current carrying part in order to improve heat-resistant cycle nature was acquired. 
And it considers as the core box structure formed by the up material which divided the gas 
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separator into two up and down, and lower material as a result of inquiring wholeheartedly based 
on this knowledge. Hold a single eel in the gas separator of this core box structure, and it 
considers as a stack unit. So that this stack unit may be pressed on the underside of lower 
material where for example, the electron flow way of an upside unit penetrates the single eel 
electrode surface or current collection dignity of a bottom unit a laminating and by connecting It 
finds out that the electric contact resistance between stack units decreases. Again At least two 
or more level difference sections are prepared in the vertical member top for gas separators 
which constitutes each stack unit, or the underside periphery section, respectively. A header and 
this invention were reached [ that the gas-seal nature between stack units improves remarkably, 
etc. and ] by carrying out a laminating and forming the gas-seal section so that the level 
difference section of the underside of an upside unit and the level difference section of the top 
face of a bottom unit may fit in, respectively. 

[0006] That is, the invention which carries out an application for patent by this application is as 
follows. 

(1) While forming a gas passageway between [ of the solid oxide fuel cell which carried out the 
laminating of many plate-like single eels / said ] single eels In the gas separator of a solid oxide 
fuel cell which connects said both single eels electrically this gas separator It consists of lower 
material which was carried out 2 *#**s up and down and which was joined to up material and 
this up material. Said up material It has the space section which holds the charge collector 
contacted by the electrode layer of the single eel and this single eel which were surrounded in 
the frame section and this frame section of predetermined thickness. Said lower material The 
frame section of predetermined thickness, the plate section surrounded by this frame section, 
and two or more electron flow ways which penetrate this plate section, The gas separator of the 
solid oxide fuel cell characterized by having the space section which holds the charge collector 
contacted by the electrode layer of the said single eel and this single eel which are formed in 
said frame section and plate section. 

[0007] (2) LaCr03 with which the breakthrough to which said electron flow way penetrates the 
plate section of said lower material was filled up Gas separator of a solid oxide fuel cell given in 
the above (1) characterized by consisting of the electron flow way material made from the 
system ceramics and metal felt, or a cermet. 

(3) The member for gas separators which is a top for gas separators the above (1) or given in 

(2) , or lower material, and is characterized by having at least two level difference sections 
prepared in the frame section top face or the underside by separating predetermined spacing 
along with the periphery or inner circumference of this frame section. 

[0008] (4) The member for gas separators given in the above (3) characterized by having made a 
part of said a part of frame section top face or level difference section on the top face of the 
frame section project inside, having prepared the height, having prepared the concave section 
which ***#s in said height in the frame section which counters this height, and preparing the 
gas-passageway hole which penetrates the frame section or the plate section in said height, the 
concave section, and/or its contiguity section. 

(5) The above (1) It is a member for gas separators given in any of - (4) they are, is the really 
fabricated substantia-compacta sintered compact which uses a magnesia (MgO) and a spinel 
(MgAI 204) as a principal component, or the zygote of a sheet metal-like substantia-compacta 
sintering plate, and is said MgO and MgAI 204. Member for gas separators characterized by 
mixing ratios being 30 / 70 - 70/30 in a weight ratio. 

[0009] (6) Make a part of top face of the frame section project inside, prepare the height, and 
prepare the concave section which **#*s in said height in the frame section which counters this 
height. The lower material for gas separators given in the above (4) which prepared the gas- 
passageway hole which penetrates the frame section or the plate section in the plate section 
which adjoins said height and this height, Make a part of level difference section on the top face 
of the frame section project inside, prepare the height, and the concave section which ****s in 
said height is prepared in the level difference section which counters this height. The up material 
for gas separators given in the above (4) which prepared the gas-passageway hole which 
penetrates the frame section in said height and the concave section, The air side charge 
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collector held in the space section of the lower material for said gas separators, The single eel 
arranged so that air electrode film may contact this air side charge collector, and said up 
material for gas separators joined so that a frame section underside might contact the frame 
section top face of the solid-electrolyte membrane of the top-face periphery section of this 
single eel, and said lower material, Hold in the space section surrounded in the frame section of 
this up material for gas separators, and it has the fuel side charge collector arranged so that the 
fuel electrode film of said single eel may be contacted. The stack unit characterized by making 
the gas-passageway hole prepared in the concave section of said up material, and the gas- 
passageway hole prepared in the height of lower material open for free passage. 
[0010] (7) Make a part of top face of the frame section project inside, prepare the height, and 
prepare the concave section which ####s in said height in the frame section which counters this 
height. The lower material for gas separators given in the above (4) which prepared the gas- 
passageway hole which penetrates this frame section or the plate section in the frame section 
which adjoins this concave section and this concave section, Make a part of level difference 
section on the top face of the frame section project inside, prepare the height, and the concave 
section which **#*s in said height is prepared in the level difference section which counters this 
height. The up material for gas separators given in the above (4) which prepared the gas- 
passageway hole which penetrates the frame section in the frame section which adjoins the 
frame section and the concave section which adjoin said height, The air side charge collector 
held in the space section of said lower material for gas separators, The single eel arranged so 
that air electrode film may contact this air side charge collector, and said up material for gas 
separators joined so that a frame section underside might contact the frame section top face of 
the solid-electrolyte membrane of the top-face periphery section of this single eel, and said 
lower material, Hold in the space section surrounded in the frame section of this up material, and 
it has the fuel side charge collector arranged so that the fuel electrode film of said single eel 
may be contacted. The stack unit characterized by making the gas-passageway hole adjoined 
and prepared in the concave section of a gas-passageway hole and lower material which adjoined 
the height of said up material and was prepared open for free passage. 

[001 1] (8) A stack unit given in the above (6), and a stack unit given in (7) so that the top face 
of the fuel side charge collector of a bottom stack unit may be pressed on the plate section 
underside of the lower material for gas separators of an upside stack unit And at least two level 
difference sections prepared in the frame section underside of the lower material for gas 
separators of an upside stack unit fit into at least two level difference sections prepared in the 
frame section top face of the up material for gas separators of a bottom stack unit, respectively. 
The solid oxide fuel cell stack which carries out the laminating of a large number by turns so that 
the gas-seal section may be formed, and is characterized by connecting the single eel of each 
stack unit to a serial electrically through the electron flow way which penetrates the plate 
section of said lower material for gas separators. 
[0012] 

[Embodiment of the Invention] Next, this invention is explained to a detail using a drawing, the 
explanatory view showing the configuration member of the gas separator (only henceforth a gas 
separator) of the solid oxide fuel cell drawing 1 and whose drawing 2 are one example of this 
invention — it is — drawing 1 — a part of up material for gas separators — a part of lower 
material for gas separators joined to the up material which showed a notching perspective view 
and drawing 2 to drawing 1 — it is a notching perspective view. Moreover, drawing 3 R> 3 and 
draw ing 4 which are mentioned later are the explanatory view showing the stack unit of this 
invention assembled using the up material for gas separators, and lower material. 
[0013] In drawing 1 and drawi ng 3 , the up material 10 for gas separators of this invention (only 
henceforth up material) has the space section which holds the charge collector contacted by the 
electrode layer of the single eel and this single eel which were surrounded in the frame section 
1 1 and this frame section 1 1 of predetermined thickness. In drawing 2 and drawing 3 moreover, 
the lower material 20 for gas separators of this invention (only henceforth lower material) The 
frame section 21 of predetermined thickness, the plate section 22 surrounded by this frame 
section 21, and two or more electron flow ways 23 which penetrate this plate section 22, In this 
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example which has the space section which holds the charge collector contacted by the 
electrode layer of the single eel and this single eel which are formed in said frame section 21 and 
plate section 22 up material and lower material Two kinds are prepared, respectively and two 
kinds of stack units are formed using two kinds of up material, and lower material. A gas 
passageway comes to be connected with a serial by this when the laminating of many stack units 
is carried out. 

[0014] Dr aw ing 3 and drawing 4 are the explanatory views and assembly drawing which were 
assembled using the up material for gas separators, and lower material and in which showing the 
1st stack unit of this invention, and the 2nd stack unit, respectively. In drawing 3 , the up 
material 10 for gas separators has the two level difference sections 12 and 13 prepared in the 
top face of the frame section 1 1 by separating predetermined spacing along with the periphery or 
inner circumference of this frame section 11. Moreover, this up material 10 has the height 14 
which made a part of level difference section 13 project inside, it has the concave section 15 
which *#**s in said height 14 at the level difference section 13 which counters this height 14, 
and the gas-passageway holes 16 and 17 which penetrate the frame section 11, respectively are 
formed in the height 14 and the concave section 15. 

[0015] On the other hand, the lower material 20 for gas separators has the height 24 which made 
a part of top face of the frame section 21 project inside, it has the concave section 25 which 
#*##s in said height 24 at the frame section which counters this height 24, and the gas- 
passageway holes 27 and 26 which penetrate the frame section or the plate section, respectively 
are formed in the plate section 22 which adjoins said height 24 and this height 24. 
[0016] The 1st stack unit 30 And the lower material 20 for gas separators, The air side charge 
collector 31 held in the space section of this lower material 20, and the single eel 32 arranged so 
that air electrode film may contact this air side charge collector 31, The up material 10 for gas 
separators joined so that an underside might contact the top face of the solid-electrolyte 
membrane of the top-face periphery section of this single eel 32, and the frame section 21 of 
said lower material 20, Hold in the space section surrounded in the frame section 11 of this up 
material 10, and it has the fuel side charge collector 33 arranged so that the fuel electrode film 
of said single eel 32 may be contacted. It is made to join so that the gas-passageway hole 17 
prepared in the concave section 15 of said up material 10 and the gas-passageway hole 27 
prepared in the height 24 of the lower material 20 may be open for free passage. 
[0017] In drawing 4 , the up material 40 for gas separators has the two level difference sections 
42 and 43 prepared in the top face of the frame section 41 by separating predetermined spacing 
along with the periphery or inner circumference of this frame section 41. Moreover, this up 
material 40 has the height 44 which made a part of inner circumference side level difference 
section 43 project inside, has the concave section 45 which ***#s in said height 44 at the inner 
circumference side level difference section 43 which counters this height 44, and has the gas- 
passageway holes 47 and 46 which penetrate this frame section, respectively in the frame 
section which adjoins the frame section and the concave section 45 which adjoin the height 44. 
[0018] On the other hand, the lower material 50 has the height 54 which made a part of top face 
of the frame section 51 project inside, it has the concave section 55 which ****s in said height 
54 at the frame section which counters this height 54, and the gas-passageway holes 56 and 57 
which penetrate the frame section or the plate section, respectively are formed in the frame 
section 51 which adjoins this concave section 55 and this concave section 55. 
[0019] And the 2nd stack unit 60 makes the gas-passageway hole 47 which replaced with the 
lower material 20 of said 1st stack unit, replaced with the up material 10 using the lower material 
50, and was prepared near the height of an assembly and said up material 40 like the 1st stack 
unit using the up material 40, and the gas-passageway hole 57 prepared near the concave 
section 55 of the lower material 50 open for free passage, and is a thing. 
[0020] The explanatory view in which drawing 5 shows the underside (rear face) of the lower 
material for gas separators of the 1st stack unit, and drawing 6 are the explanatory views 
showing the underside (rear face) of the lower material for gas separators of the 2nd stack unit. 
In drawing 5 , along with the periphery, predetermined spacing is separated in the rear face of 
the lower material 20 for gas separators, the two level difference sections 28 and 29 are formed 
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in it, and the height and the concave section are prepared in the level difference section 29 so 
that it may fit in with the level difference section 43 of the up material 40 of the 2nd stack unit 
(refer to drawing 4 ). Moreover, in drawing 6 , along with the periphery, predetermined spacing is 
separated in the rear face of the lower material 50 for gas separators, the two level difference 
sections 58 and 59 are formed in it, and the height and the concave section are prepared in the 
level difference section 59 so that it may fit in with the level difference section 13 of the up 
material 10 of the 1st stack unit (refer to drawing 3 ). 

[0021] Drawing 7 is the explanatory view of the solid oxide fuel cell stack of this invention which 
carried out the laminating of two or more stack units. Moreover, drawing 8 is the direction part 
sectional view of a VIII— VIII line view of drawing 7 . In drawing 7 and 8 the 1st stack unit 30 of 
drawing 3 and the 2nd stack unit 60 of drawing 4 For example, so that the top face of the fuel 
side charge collector 33 of a bottom stack unit (1st stack unit 30) may be pressed on the 
underside of the plate section of the lower material 50 of an upside stack unit (2nd stack unit 
60) And the laminating of a large number is carried out by turns so that the two level difference 
sections prepared in the frame section underside of the lower material 50 of the upside stack 
unit 60 may fit into the two level difference sections prepared in the frame section top face of 
the up material 10 of the bottom stack unit 30, respectively and may form the gas-seal section 
81. The solid oxide fuel cell stack which connected the single eel 32 of each stack unit to the 
serial electrically through the electron flow way 23 which penetrates the plate section of the 
lower material for gas separators is shown. 

[0022] One or more of this SOFC stack are connected, it contains to a box, the passage of gas 
and electric passage are connected, and a solid oxide fuel cell is constituted. Thus, hydrogen gas 
is supplied to the gas passageway of the constituted solid oxide fuel cell, for example, the single 
eel 32 upside, air or oxygen gas 72 is supplied to a lower gas passageway as fuel gas 71, 
electrode reaction arises in each #* eel, electrical energy occurs, and this electrical energy is 
taken out and used outside. 

[0023] According to this example, it considers as the core box structure which divided the gas 
separator into two up and down. Hold the single eel which contacted the electrode layer in the 
charge collector in this core box structure, and a stack unit is constituted. By having carried out 
two or more laminatings and having assembled the SOFC stack so that the plate section which 
has the electron flow way of the lower material for gas separators of an upside stack unit for 
this stack unit might be laid on the fuel side charge collector held in the space section of the up 
material for gas separators of a bottom stack unit The plate section underside of the lower 
material of said stack unit and a fuel side charge collector come to contact by predetermined 
planar pressure. Therefore, the electric contact resistance between stack units decreases 
remarkably. Moreover, gas-seal nature improves more by having prepared the two level 
difference sections (level difference section of fit structure) in the frame section top face of the 
up material for gas separators, and the frame section underside of lower material, respectively, 
having carried out fitting of the up-and-down level difference section, and having formed the 
long and slender gas-seal section. 

[0024] In addition, in the SOFC stack of this example, it generates only in the contact section of 
the plate section underside of the lower material of an upside stack unit, and the fuel side 
current collection body surface of a bottom stack unit, but planar pressure can acquire positive 
electric contact. Moreover, it is desirable to make jointing materials for corrugated fibreboard, 
such as a glass slurry, placed between the gas-seal sections formed the joint of the up material 
for gas separators and lower material and between stack units. According to this example, by 
having contained the single eel and the charge collector and having considered as the stack unit 
into the box formed by the up material for gas separators, and lower material, the eel itself is 
exposed, breakage is not received and a mechanical strength improves remarkably. 
[0025] In this example, the number of the level difference sections formed in the top face or 
underside of the up material for gas separators and lower material along with a periphery or inner 
circumference is at least two. For example, it is narrow in the laminating section between stack 
units, two steps of opening sections are formed (refer to drawing 8 ), air is fulfilled by the 1st 
step of opening section, and the 2nd step of opening section is open for free passage with the 
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open air in it with this. Therefore, when the two level difference sections of said up material and 
lower material fit in, respectively, a fuel and air are maintained in separate space and the object 
of a gas seal can be attained. 

[0026] In this invention, a single eel is the minimum configuration unit of a cell, and means the 
cell which has a plate-like solid-electrolyte membrane, and the fuel lateral electrode film and 
oxygen lateral electrode film by which the laminating was carried out to both sides of this solid- 
electrolyte membrane, respectively. As a single eel, the single eel of the substrate supporting 
lamella mold which carried out the laminating of for example, the sequential fuel lateral electrode 
film, a solid-electrolyte membrane, and the oxygen lateral electrode film to one side of a charge 
collector can also be used. A stack unit means one unit of the solid oxide fuel cell stack which 
held the single eel in the core box structure which consists of up material for gas separators, 
and lower material. And what is independent, or connected two or more solid oxide fuel cell 
stacks which carried out the laminating of many stack units, contained to the box, and formed 
the passage of gas and electric passage is called solid oxide fuel cell. 

[0027] In this invention, a gas passageway means the passage which supplies the fuel gas or 
oxygen gas which is an electrode active material to the electrode layer of the single eel of a 
solid oxide fuel cell. In this invention, in case the up material for gas separators and lower 
material carry out the laminating of many stack units which included the single eel in this and a 
solid oxide fuel cell stack (SOFC stack) is formed, two kinds of things which prepared the gas 
passageway in a different location are prepared, for example so that each gas passageway may 
be open for free passage to a serial. And two kinds of stack units are formed using two kinds of 
up material, and lower material. As long as the up material for gas separators, lower material, and 
a stack unit are not limited to two kinds and can attain the object of this invention, they may be 
three kinds or more than it. 

[0028] In this invention, from the inside, an electron flow way covers, for example with the disk 
of the LaCr03 system perovskite as electron flow way material made from the ceramics, and is 
formed in the breakthrough for electron flow ways prepared in the lower material for gas 
separators by being filled up with what calcinated conductive solid-states, such as for example, 
metal felt or a nickel+YSZ cermet, from the underside side at the pellet type. Although it is 
desirable in this invention that they are a top view top square or a rectangle as for the up 
material for a gas separator and these gas separators, and lower material, it is not limited 
especially. 

[0029] As for the up material for gas separators, and lower material, in this invention, it is 
desirable to consist of a really fabricated substantia-compacta sintered compact which uses the 
electric insulation matter (MgO), for example, a magnesia, and a spinel (MgAI 204) as a principal 
component, or a zygote of a sheet metal-like substantia-compacta sintering plate. MgO and 
MgAI 204 By using composite material as a principal component, a strong cheap and solid oxide 
fuel cell is obtained. Moreover, by really considering as the sintered compact of shaping, when a 
mechanical strength improves more and considers as the zygote of a sheet metal-like 
substantia-compacta sintering plate, a moldability improves more. 

[0030] MgO and MgAI 204 a mixing ratio — a weight ratio — 30 / 70 - 70/30 — it is 40 / 60 - 
50/50 preferably. This can raise consistency with the coefficient of thermal expansion of YSZ 
which is the solid electrolyte of the single eel 32. if there are too many mixing ratios of MgO — 
coefficient of thermal expansion — if it becomes excessive and is too few — coefficient of 
thermal expansion — it becomes [ too little ]. on the other hand — MgAI 204 if there are too 
many mixing ratios — coefficient of thermal expansion — if it becomes [ too little ] and is too 
few — coefficient of thermal expansion — it becomes excessive. In case the sintered compact 
which uses a magnesia (MgO) and a spinel (MgAI 204) as a principal component is formed, it is 
desirable as a sintering agent (the 3rd component) to add CaO, and the addition is 0.5 - 1 % of 
the weight as opposed to the total quantity of said magnesia (MgO) and spinel (MgAI 204). 
[0031] In this invention, in the frame section top face of the up material for gas separators, and 
the frame section underside of the lower material for gas separators, predetermined spacing is 
separated along with the periphery or inner circumference, two or the level difference section 
beyond it is prepared, and the gas-seal section between stack units is formed by fitting in said 
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level difference section of the lower material for gas separators of an adjoining stack unit, and up 
material 

[0032] In this invention, it is desirable to shift only predetermined spacing, without carrying out 
the right pair of the gate of the fuel gas to the charge collector storage space by the side of a 
fuel and air, and air content gas. By this, the homogeneity supply nature of the electrode active 
material to the electrode layer of a single eel can be raised. 
[0033] 

[Effect of the Invention] According to invention of this application according to claim 1, by 
having constituted from the up material and lower material which divided the gas separator into 
two up and down, and having prepared the space section which holds the charge collector 
contacted by this up material and lower material at the electrode layer of a single eel and this 
single eel, exposure of a single eel is prevented, it is strong and the high stack unit and solid 
oxide fuel cell stack of dependability and safety are obtained. According to invention of this 
application according to claim 2, in addition to the above-mentioned effect of the invention, the 
electric contact resistance between single eels can be reduced more. 

[0034] According to invention of this application according to claim 3, in addition to the above- 
mentioned effect of the invention, the gas-seal nature between stack units improves. According 
to invention of this application according to claim 4, in addition to the above-mentioned effect of 
the invention, a gas passageway can be secured in a stack unit and the gas passageway of each 
stack unit can be connected with a serial. 

[0035] According to invention of this application according to claim 5, the mechanical strength of 
the vertical member for gas separators can improve, and a coefficient of thermal expansion with 
YSZ which is the solid-electrolyte membrane of a single eel can be adjusted. According to 
invention given in claims 6 and 7 of this application, electric contact resistance is small, and is 
excellent in gas-seal nature, and a stack unit with high dependability and safety is obtained 
strongly. According to invention of this application according to claim 8, electric contact 
resistance is small and it excels in gas-seal nature, and moreover it is strong and a solid oxide 
fuel cell stack with high dependability and safety is obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The up material for gas separators which is one example of this invention is a 
notching perspective view a part. 

[Drawing 2] The lower material for gas separators which is one example of this invention is a 
notching perspective view a part. 

[Drawing 3] The perspective view and assembly drawing showing the 1st stack unit which is one 
example of this invention. 

[Drawing 4] The perspective view and assembly drawing showing the 2nd stack unit which is one 
example of this invention. 

[Drawing 5] The explanatory view showing the underside of the lower material for gas separators 
of the 1st stack unit which is one example of this invention. 

[Drawing 6] The explanatory view showing the underside of the lower material for gas separators 
of the 2nd stack unit which is one example of this invention. 

[ D rawing 7] The explanatory view showing the solid oxide fuel cell stack which is one example of 
this invention. 

[ Drawing 8] The solid oxide fuel cell stack which is one example of this invention is a sectional 
view a part. 

[Description of Notations] 

10 [ — Level difference section, ] — The up material for gas separators, 11 — The frame 
section, 12 — The level difference section, 13 14 [ — Gas-passageway hole, ] — The height, 15 

— The concave section, 16 — A gas-passageway hole, 17 20 [ — Electron flow way, ] — The 
lower material for gas separators, 21 — The frame section, 22 — The plate section, 23 24 [ — 
Gas-passageway hole, ] — The height, 25 — The concave section, 26 — A gas-passageway 
hole, 27 28 [ — Air side charge collector, ] — The level difference section, 29 — The level 
difference section, 30 — The 1st stack unit, 31 32 — A single eel, 33 — A fuel side charge 
collector, 40 — Up material for gas separators, 41 [ — The height, 45 / — Concave section, ] - 

- The frame section, 42 — The level difference section, 43 — The level difference section, 44 
46 — A gas-passageway hole, 47 — A gas-passageway hole, 50 — Lower material for gas 
separators, 51 [ — The height, 55 / — The concave section, 56 / — A gas-passageway hole, 
57 / — A gas-passageway hole, 58 / — The level difference section, 59 / — The level 
difference section, 60 / — The 2nd stack unit, 71 / — Fuel gas, 72 / — Air, 81 / — Gas-seal 
section. ] — The frame section, 52 — The plate section, 53 — An electron flow way, 54 
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©T&S. 

[0 0 2 0] @5H SlX^y^az^h^XtA 
U-*JBT««©TBi (Sffi) fcjjVrBtilHBK i6ll 

ffl«l£l«TT:=:t>©&ig«2 8&£Zf2 9#l«SnT 
430, aM«2 9Cli. S2X^7^i-7f (04# 
fig) ©±SW4 0©©M^4 3£Ktrf"5cfc5fCdbttSB 

oTdf£P B 1tg£BgTT-C>©g:MgB5 8*5J:Z>*5 9*iJ£ 
(H3#I) O±DWl0OftS»13tK^T5J:5 
[0 0 2 1 ] 0711 &fk<DX?y23.-y 



*. $fci8(l H7 0¥III-VIIIiB5ca»lSl-«»fiB 
0 7fc«fctf 8fc43I^T\ 0 3©fil X^yi? 
i-.y h3 Oi04©S2X^-yi7a--y h6 0^*. #J 
Z.t£±m7.?y t>=L— y b (l2fflX?7?i-7 h 6 

o ) ©raw* 5 o ©¥tsa5©TBTTfi!ix * «y v jl - y 

h (fl©XJ'7i'i-7H3 0) ©KttttJIttttt 3 3 

0 ©TSiS** 5 0 ©#flE«Tffi fcRtt 5,nfcro0gig5 
tf-tn-fftTftlT. ?-y?i-7K3 0 ©±«W 1 0 ©# 

;ug&8 i *T&&^%&o\z3tmz%,mm\s. &x?y 

93.- y h(Dm±)V3 2 SrtfX-fcA'U'— *fflTSW©¥ 

[0 0 2 2] u©SOFCX?7?0-oSfclilM 
S»ttLT«#K:ttttU #X©iffigSi5«fctf««©*» 

•3KLT«JfcSnfcB#«*Hffi«tt««I©. #J;L«¥ 
-t;P3 2©±fl!©^fXdBS»;*S»^fX7 1 fcLTm.« 
TMStfX**, Tffl©#X«E»K:$*;*fctttt*;tfX7 2 

[0 0 2 3] **JSWfc:«fc*tti. #X-feA-U-*£±T 
{C2#idLfc?g§y«jg£:U d©ffiS«jftrtk:«fffitC 

8tf£U RX?7^Z7h$, ±mx9v?=L.-y h 
©#XtAl/-;*ffiT^**©iiT^&£^T5¥«gB£ 
TffliJ X * y ? - >y h © # X "fe A U - * ffl ±g&tt©£ M 
» JR* S ti & ± IC*«T * «t 5 C *ft« 

X * y 9 n - . y h ©T«Btt©¥*ffiTffi £*»fiH*«fl: 
t«iBlfS(DlffTgttt5i^l:?i5. foT, X^y 

fc. *X-fe/'«U-^ffl±aWf©«H*«±iB^J:in r «tf 

®^^gBTStc^n^n^^©as^ (A^7-f«fi© 

5^— ;WBt »j« bfc Jitlcj; D. ^x ;Ht«t «t 0 |S] 

[0 0 2 4] ^Ci3> **Jg^J©SOFCX^.y 77tci3 
T, ffiJEtt±ffliX^«y77a.--y h©TSB«©¥«aCTffi 
iTfiiJX^-y^j.-.^ h©^ffl!l*«^«®<h©^«8l5 

*. ^fc, *Z-fe/tU'-^ffl±««tTa5»t©««-ffl 

r/x 9 y z =l - y h tisp^ s x ->-;w 

gB(C«^7XX y >J -#©tt^-«*^«ES-a:* C t**Jff 

TgE« t t $ n ^ m & n t c m± «t rj:*m* s jr 
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[0 0 2 5] ^JSWrfct^T. ^X-feA°lx-5'fflCD± 

©oT^^n^S^^ti. 'J>tz< tb--ox-$>2>o Z 

n-enK^ts z: t \z £ o x^ifsf t ^a^su * cd^k 

[oo2 6] *%w\z&\,*Tm±)itte. nmnwi'bffi 
mm&x$>^x. ¥-$LVi<Dmtemmnmii. mmwmm- 

mMmmmtzm-rzmm&^vo m-tiit^x, mm 

(C IKS^ U T ^/ X CD fiStSS43 ct iXma CD Sit SS ^ ^ L 
[0 0 2 7] *%^tCt5^T^X^tSSii{i. H#ttfi?1t 

mmMmte<Dm±)\s<Dmmm\zmmft®m.T-&z>mMX 

T, ^X-feA-b—^ffligB^^iO'TgCWH. intern 

w.ffinmM'mm.mxf'y? (soFcx^-y^) 
tzm. &xxffi,mmmzmm-rz>£oiz, mttz>& 
mizxxm&zm-tfzbm^ Mz.&2mmmM2n 

«*f, T^#43=fc7JtX*^n.--y M2 2«S!tcK;£;* 

n^fe©Ttt^<, *^^cDgw^«fi£Tr#n«3a^ 

£ tz «^-n^±T & o T J; 
[0 0 2 8] *^B^fC*5t^T«Tfiit3S«. tfXirAU- 

6. ^JA«-fe^5-y^XiS^SSg§«tLxTC75LaCr 
03^^P^X*-f hcDFSST^^L. T®ffi«><=.&« 
XxJUh^Tcte, #J;U£N i + YS Z-tf— *y N*CD« 
mtt@#£^U-y hmzmf&l-tzhCD&ftmT&ZLtiZ 

±E^£fcte*/jJ£T£>£ £ b^7>\ iHHcPg 
[0 0 2 9] *^BJtC*5V^T, ^Xt/IIz-^ffllM 

i5<tz>"Ta5«tt. n%mm&®>n* m^t-^if^T 

(MgO) £Xtf*;U (MgA 1 2 O4 ) ££fi£#i:T 



3. — *fi£^$nfciicSgH^^*fe«^««©iii^K 
^«CDS^*^^-5^t*W^b^. MgOiMg 

Ai2 o 4 <Dmstm&3imftt-?zz\t\zjir)^ 
izfr^m^tzmftnmnmmmmmmznz. ztz. 

-fcf£B<Dmf£fo£-rz>Z\£\z&r). 0 

[0030] MgOtMgAl 2 O4 £<Dig£ltteM 
J£T3 0/7 0~7 0/3 0, L < te4 0 / 6 0 ~ 
5 0/5 0TS.5. ^tltrckoT. ft^3 2«)IM 
^»T-& 3 Y S Z cD^S^fgc £©g£rtt ^i«ae> 3 - <!: 

*n?£5„ MgocD^^jt^-r^tuft^a^^t 

75: '>72/f ^3£#yi®^il/h£7£.£>. MgA 

te-fgztm&mm&Atts.z. -?v*is7 (M g o) 

iXh!^ (MgA 1 2 O4 ) ££j£#£-r-5SSig#£ 

flM-rsss. siss^i (^3^) ti/T, mx\ic&o 

(MgO) £Xbf*;P (MgAl204 ) ©£-ff-» 

[0031] *^Bj(c*5^T, T^xtAi/- ?m±mt 
® ic «^ cd^ £ a ft jf » o xprnzmm z mxx- 

X^-v^rL">y h-CD^X-tAL — ^/BTSW^cfctfigB 
M©mifeaM^€rtK^-rs^i:{c c tOX^^i7aL-<y h 

[0 0 3 2] *^.BJ(C*5^T. «S«M*ci:7jC^ffll|(Dm 

tt^iK^x^-x^cD^^^x^ctTjcsg^^^xcDm 
A P <&IE*f$ it 3 £ <h 73: < , ffifemmfztf? $t Z. htf 

[0 0 3 3] 

i%m(D^] xmornxmi izmmvmwiz&tai. 
n x -t a ^ ±t 1 2 ^« t tz±mt t rmt t x- 

mmm iz isjg $ n^> & jr^t * ^wsb k ttfc - 

tt®«v^X^-y^n.--y h«J:VB#««K9!«K»«% 
[0 0 3 4] *BOB!*3B3K:E«058WirJ:ntf. ± 

[0 0 3 5] *R©W*E5KB*©5S9i£J:ntf. * 
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m-t)\s<D®#nmmmT'&z, y s z tomm^ 

«P*S!*8»«»X 9 v 9 **» 6 n*. 
[0®©fil¥frI&B;§] 

[HI] *5fi9iO-*lfi«Tf**3JX-fe^U-^ffl±aiJ 
[0 2] #%BJ3©-HJg0J-e&£#X-fe/1U-?ffiTS5 
[0 3] *«IBO-Hlfi«T*4ISl X9v9^--v V 

[04] *mn<D-mmmT°&z>'%2x9v9^-yh 

[0 5] SWt«T**lBlX^y^3.-y h 

[0 6] *%*m-%mm-r:h%'%2 79v93--vV 

<DiJx±/^u-9m-f^tt<DTm^-r^mwi. 
[0i ] 



[0 7 ] *3^®-?U&OTT«*BMttK£«»«tt 
X*>.y*£*-fl&930. 

[0 8] *ftn®-£llflT&«H^fflt&K*HMi 
X9y9(D— g&8r®0. 

10-39X-fe^l/-^ffl±«W, 11 12- 
g^gB. 13-ftgS. 14-Citt», 15-EMKSB, 

1 7-#7.ffiS§?L 2 
U-*fl!T»#. 2 1-tWMB. 2 2-W*. 2 3- 
•^SSK. 2 2 5-Bttf. 2 

8S?L 2 7 -#Xifcg&?L 2 8-gkSff. 2 9-fti 
gB. 3 0— J£l X9 y 9^-—y K 3 1-SSM1 
3 2-*t;k 3 3-MIlfft, 4 

4 1 4 2 4 3 

-fta«. 4 4-i!b*«. 4 5-BDtttt. 4 
8§7L 4 7-#XS6B&?L 5 0- ■J3X±AU-9mT& 
«, 5 1 5 2-M«. 5 3 -*^8W. 5 

4-fltta5, 5 5~EItt». 5 6-#XStgg?L 5 7- 
*fX»E(&?L. 5 5 9 -ftSff, 6 0-12 

7 7 2-m 8 1 

•••#x->-;i/g&„ 

[0 5] 



[0 2] 




[0 6] 



[0 8] 



57 56 



o 

81 

0 
0 
81 
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